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TWO OSO's 

SCHEDULED 

I N  SERIES 

Two more Orbi t ing Solar Observatories, OSO-E and -D, 

w i l l  be launched t h i s  spr ing by the National Aeronautics 

and Space Administration t o  s t u d y  the  Sun and i t s  inf luence 

on the Earth's atmosphere. 

OSO-E w i l l  be orbited by a Delta Launch Vehicle i n t o  

a 350-mlle circular  o r b i t  no e a r l i e r  than March 8 from Cape 

Kennedy, Fla. ,  and OSO-D w i l l  fo l low 60-90 days later. Each 

spacecraf t  w i l l  c a r r y  nine experiments. 

i n  o r b i t ,  OSO-E will become O S O - I 1 1  and D will become OSO-IV. 

If successfu l ly  placed 

The OS0 program, now a series of eight approved satellites, 

It is  designed i s  one of N A S A ' s  major e f f o r t s  i n  s o l a r  physics. 

t o  provide continuous observations during the 11-year s o l a r  

cycle.  

The Sun's a c t i v i t y  dec l ines  from a high point  during the 

first nine years, then rapidly bu i lds  back t o  a high phase I n  

the remaining two years, 

ning now as the Sun goes from the  minimum t o  maximum phase over 

the next two years. 

The period of maximum change is begin- 

-more - 2/24/67 
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0 A study of s o l a r  a c t i v i t y  and i t s  e f f e c t  on Earth, aside 

from bas ic  s c i e n t i f i c  i n t e r e s t ,  i s  necessary f o r  a greater 

understanding of the space environment p r i o r  t o  manned f l i g h t s  

t o  the Moon. 

u s e f u l  i n  predicting s o l a r  flare, because it w i l l  provide 

warning of in t ense  s o l a r  a c t i v i t y  f o r  a s t ronau t s  on f l i g h t  

missions . 

Knowledge gained from OS0 data w i l l  be e s p e c i a l l y  

As it i s  the neares t  s tar  t o  Earth, t he  Sun a l s o  offers 

unique oppor tuni t ies  t o  ga in  more knowledge of our  universe.  

It i s  the only s tar  i n  which man can d i r e c t l y  observe 

f e a t u r e s  such as spo t s  and f l a r e s ,  and the only one near  enough 

t o  permit detailed study of i t s  X-rays, gamma rays and r ad io  

emissions. 

The Sun emits electromagnetic r a d i a t i o n s  of var ious  wave- 

lengths and energe t ic  p a r t i c l e s .  

produce c i r c u l a t i o n  i n  the atmosphere. Lower atmosphere c i r -  

c u l a t i o n  produces long-range climatic effects r e s u l t i n g  i n  

weather changes. 

On s t r i k i n g  the  Earth they 

P a r t  of the s o l a r  r ad ia t ion  i s  absorbed o r  reflected by the 

upper atmosphere and t h i s  r a d i a t i o n  -- X-ray and u l t r a v i o l e t  -- 
produces the region of great e l ec t ron  concentrat ion c a l l e d  the 

Ionsphere. Earlier OS0 spacecraf t  noted r ap id  changes i n  the 

i n t e n s i t y  of solar r a d i a t i o n  i n  these wavelengths following a 

period of s o l a r  sur face  a c t i v i t y .  Solar p a r t i c l e  emission a l s o  

v a r i e s  greatly following solar flares. As ye t  w e  do not  know 

why ei ther  of these condi t ions  occur. 

-more- 
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O f  the t o t a l  r a d i a t i o n  spectrum emitted by the Sun, the 

Ear th ' s  atmosphere absorbs most of the  u l t r a v i o l e t  and X-rays 

below the  energy l e v e l  of 3,000 angstroms. 

opera t ing  above the  atmosphere, are ideal research instruments 

f o r  solar inves t iga t ion .  

OS0 spacecraft, 

OSO-E and -D, carrying nine experiments each, w i l l  s tudy 

t h e  s t r u c t u r e ,  dynamics and chemical composition of the outer 

parts of the s o l a r  atmosphere through X-rays, v i s i b l e  and u l t r a -  

v i o l e t  rad ia t ion .  

OSO-D w i l l  carry a Solar  U l t r av io l e t  Scanning Spectrometer 

capable of t r ansmi t t i ng  a "p ic tu re"  ( d i g i t a l  numbered) of the 

Sun i n  the u l t r a v i o l e t  range. Then, v i a  s p e c i a l  communications 

fac i l i t i es ,  the photo w i l l  be t ransmit ted from the Earth receiv-  

ing s t a t i o n  d i r e c t l y  t o  t h e  experimenter. This i s  t o  provide the 

experimenter, for t h e  first time, a chance t o  ask f o r  another  

"p ic ture ,  I '  poss ib ly  i n  another  wavelength, of a r ap id ly  occur- 

r i n g  s o l a r  event on the s a t e l l i t e ' s  next o r b i t .  

I n  add i t ion ,  the OS0 sa te l l i t es  w i l l  t ransmit  information 

back t o  Earth on the proton-electron environment of the space- 

c r a f t  and the Earth 's  n ight  skyglow, a band of b l u e  along the 

horizon, first seen by as t ronaut  John Glenn i n  February 1962. 

-more - 
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Other experiments include: 

Earth Albedo -- Measurement of l i g h t  energy r e f l ec t ed  from 

the Ear th ' s  sur face  t o  give a be t te r  understanding of how and 

where heat i s  r e f l e c t e d  from various parts of the planet .  

Celestial Gamma-Ray -- Detection and i d e n t i f i c a t i o n  of 

gama rays of more than 100 mi l l ion  e l e c t r o n  v o l t s  t o  l e a r n  

t h e i r  celestial  d i s t r i b u t i o n .  

Extra-solar  X-rays -- A survey t o  determine point  and 

background sources of X-rays o r i g i n a t i n g  outs ide  the  s o l a r  

system. 

Cosmic Ray Charges -- Detection of' ene rge t i c  p a r t i c l e s  

and their  sourcea I n  t h e  universe,  including the Sun. 

The first two OS0 spacecraf t  were launched successfu l ly  

from Cape Kennedy on Mar. 7, 1962 ( O S O - I )  and Peb. 3, 1965 

(OSO-11). The t h i r d  OSO, launched Aug. 25, 1965 fai led t o  

achieve o r b i t .  Both OS0 I and I1 surpassed the i r  six-month 

design lifetimes and toge ther  provided about 4,000 hours of 

s c i e n t i f i c  information. OSO-I c a r r i e d  13 experiments land OSO-I1 

c a r r i e d  eight. 

L ike  their  predecessors,  OSO-E and -D are b u i l t  t o  a i m  

t he i r  experiments a t  the  Sun with a poin t ing  accuracy of one 

minute of arc. 

-more - 
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The basic OS0 spacecraf t  is b u i l t  i n  two sec t ions ,  an  

upper sail-like structure which c a r r i e s  the  primary point ing 

experiments and a nine-sided base sec t ion  called the wheel. 

The wheel carries scanning experiments and equipment such as the 

batteries and telemetry system. 

OS0 is s t a b i l i z e d  i n  o rb i t  by the r o t a t i o n  of i ts  wheel 

sec t ion .  An automatic sp in  cont ro l  system keeps it spinning 

about 30 rpm. 

A sai l  con t ro l  system keeps t h i s  por t ion  of the spacecraf t  

f ac ing  the Sun while an  automatic p i tch  con t ro l  system, us ing  

gas jets, maintains the sp in  axis of the  e n t i r e  spacecraf t  

approximately perpendicular t o  the d i r e c t i o n  of the Sun. 

-_ 

Among improvements over previous OS0 spacecraf t  is a torque 

c o i l  t o  augment the automatic p i t c h  c o n h o l  system. The c o i l ,  

operated on ground command, generates  a magnetic f i e l d  which 

c r e a t e s  a torque on the spacecraf t  by r eac t ing  w i t h  the Earth's 

magnetic f i e l d .  T h i s  reduces gas consumption and increases  

l i f e  expectancy. 

An improved ground command system, f o r  emergency cont ro l ,  

will perwit  OSO-E t o  rece ive  u p  t o  94 d i f f e r e n t  commands while 

OSO-D w i l l  be able t o  receive up t o  140 commands. 

could rece ive  10 and 70 commands,respectively. 

OS0 I and I1 

=more- 
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Experimenters w i l l  benef i t  from an improved device t o  

determine the r o l l  a t t i t u d e  of the spacecraf t  by sensing i ts  

pos i t i on  I n  r e l a t i o n  t o  the Earth's magnetic f i e l d  and-Sun 

d i r ec t ion .  

The OS0 program is directed by Physics and Astronomy 

Programs, Off ice  of Space Science and Applications,  NASA Head- 

quarters. 

Center, Greenbelt, Md., which is also responsible  f o r  t racking  

and data acqu i s i t i on  and the Delta launch vehicle .  

Project  management i s  under the Qoddard Space F l igh t  

The OS0 spacecraft are designed and b u i l t  by Ball Brothers 

Research Corp., Boulder, Colo. Launch of the  three-stage Delta 

I s  under the supervis ion of the  Kennedy Space Center ' s  Unmanned 

Launch Operations ( V U )  and the  Delta is  b u i l t  by Douglas A i r -  

craft  Co., Santa Monica, C a l i f .  

END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS 

-more- 
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OS0 ACCOMPLISHMENTS 

OSO-I  observed more than 140 s o l a r  f lares and sub-f lares .  
It mapped gamma ray  r a d i a t i o n  I n  space, examined energe t ic  
par t ic les  i n  the Van Allen r a d i a t i o n  b e l t  and s tudied X-ray and 
gamma ray r a d i a t i o n  from the Sun, and t ransmi t ted  some 2,000 hours 
of s c i e n t i f i c  data t o  the Earth. 

Its f ind ings  were espec ia l ly  s i g n i f i c a n t  i n  that  they 
showed the wide discrepancies  between s o l a r  a c t i v i t y  above the 
Earth 's  atmosphere compared w i t h  observat ions made on Earth. 
a l s o  confirmed the theory that  s o l a r  plasma o r  wind emitted from 
t h e  Sun reaches the Earth's atmosphere. 

OSO-I  

S c i e n t i f i c  f ind ings  from OSO-I revealed t n a t  changes up 
t o  400 percent  occur i n  u l t r a v i o l e t  and X-ray emissions from the 
Sun during per iods of increased s o l a r  a c t i v i t y .  
were gained about t h e  composition and c h a r a c t e r i s t i c s  of the  
Sun inc luding  the presence of ionized he l ium and i ron .  

To date, more than  24 s c i e n t i f i c  papers have been published 
by the  OSO-I  experimenters and analysis of information informa- 
t i o n  I s  continuing. On Sept. 7, 1962, OSO-I  r ea l i zed  i t s  l i f e  
expectancy of s i x  months but continued t o  send use fu l  s c i e n t i f i c  
information f o r  more than one year. 

Further i n s i g h t s  

S c i e n t i f i c  information returned and analyzed so fa r  by 
O S O - I 1  shows that: 

pole  is considerably less than o r i g i n a l l y  thought; 

-- There i s  no appreciable  cont r ibu t ion  t o  the zodiacal  
l i gh t  from a l o c a l  cloud of dust  (dus t  particles i n  the atmosphere 
over the viewer); 

-- The br ightness  of the zodiacal  l igh t  near  the  e c l i p t i c  

-- There are no r a p i d  changes i n  the  br ightness  of the sky 
from above the airglow; 

The majori ty  of the airglow seen i n  the v i s i b l e  por t ion  
of the spectrum arises i n  a l a y e r  about 56 miles (90 ki lometers )  
above the  Earth. 

-- 

-- Brightness and c o l o r  of airglow change with weather 
condi t ions  and the scale of the  airglow is  similar t o  the scale 
of a large meteorological system. 

geographic regions appear t o  receive more than o thers .  
-- Lightning strikes more over land than water and some 

-more- 



d 

! -8- 
c 

On November 6, 1964, OSO-I1 was placed i n  a stowed mode 
of opera t ion  because the  gas in i ts  automatic p i tch  cont ro l  
system was almost depleted. A t  that time, the spacecraf t  had 
exceeded i t s  l i f e  expectancy of six months by 50 percent. 

Goddard p ro jec t  engineers turned the  O S O - I 1  back on, 
perhaps f o r  the  last  time, June 1, 1966, and turned it  o f f  f i v e  
days later.  The a d d i t i o n a l  engineering data proved e s p e c i a l l y  
va luable  f o r  determining l i f e  expectancy of instruments aboard 
the spacecraf t .  OSO-I1 t ransmit ted about 1,980 hours of 
s c i e n t i f i c  data. 

oso-c 

The OSO-C rnission fa i led  because the  first two stages 
of t he  Delta Launch Vehicle performed w e l l  but the X-258 
s o l i d  t h i r d  stage i g n i t e d  about f i v e  and one-half seconds pre- 
maturely. 

A study of the fa i lure  indicated that the I g n i t e r  squib 
i n  the t h i r d  stage of the Delta Launch Vehicle was the most 
probable cause. Following t h e  i g n i t i o n  s i g n a l  from the second 
stage, the squib  was programmed t o  delay the i g n i t i o n  of the 
t h i r d  stage f o r  s i x  seconds. T h i s  de lay  d i d  not  occur. 

This was the f irst  fai lure  of Its kind i n  the 40 launches 
of the Delta. 

OS0 SPACECRAFT 

The Sail & Wheel S t ruc tu re  

The sai l  s t r u c t u r e  i s  near ly  semicircular with a radius of 22 
inches. It is  covered w i t h  2,016 s o l a r  c e l l s .  Behind the s o l a r  
c e l l  panel are e l e c t r o n i c  and mechanical components t o  operate 
the sail .  

The nine-inch-high wheel s t r u c t u r e  is made of aluminum 
a l l o y  and c o n s i s t s  of n ine  wedge-shaped compartments each with 
1,000 cubic inches of space. Five compartments hold experiments, 
the remaining f o u r  house the e l e c t r o n i c  cont ro ls ,  batteries, 
telemetry and radio-command equipment. 

I n  the o r b i t  configurat ion,  three 30-inch arms extend from 
the wheel s e c t i o n  a t  120-degree i n t e r v a l s .  A t  the end of each 
arm is mounted a six-inch diameter sphere containing n i t rogen  
gas under a n  i n i t i a l  pressure of 3,000 pounds p e r  square inch. 

-more- 
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Automatic Spin Control System 

I n i t i a l  spin-up t o  120 rpm is  imparted t o  the spacecraft 
during the la t ter  stages of powered f l i g h t .  The sp in  rate i s  
reduced t o  about 100 rpm when t h e  s p a c e c r a f t ' s  three arms are 
extended j u s t  a f te r  t h i r d  stage burn-out while the OS0 i s  s t i l l  
a t tached  t o  t h i s  stage. A s igna l  from the s p a c e c r a f t ' s  timer 
system a c t u a t e s  the automatic spin con t ro l  system on the OS0 t o  
de-spin the spacecraf t  t o  approximately 30 rpm and maintain it 
a t  t h i s  rate. 

The automatic de-spin system c o n s i s t s  of a set of s i l i c o n  
pho toe lec t r i c  "eyes" on the r i m  of t h e  wheel sec t ion ,  a s soc ia t ed  
e l e c t r o n i c s ,  and three n i t rogen  gas storage spheres located on 
t h e  ends of the spacec ra f t ' s  arms. The "eyes" count the  
frequency a t  which they see" t h e  sun. If the rate exceeds 41 
per  minute, gas is  released through t iny  je t s  in the storage 
b o t t l e s  t o  slow down the wheel. If the wheel's sp in  rate 
should drop below 26 rpm, j e t s  on the opposi te  side of the supply 
b o t t l e s  are fired t o  speed u p  t h e  wheel. 

11 

Sail Control System 

While the OS0 is  i n  darkness, the s a i l  s ec t ion  r o t a t e s  
,:i:h the  wheel. Each time the spacecraf t  moves from behind the 
Earth i n t o  view of the Sun, t h e  sai l  locks  onto the  Sun. 

pa i r s  of s i l i c o n  photo-detector "eyes" which control a s e ~ v o -  
motor designed t o  d r i v e  the sail i n  the opposi te  d i r e c t i o n  of t h e  
spinning wheel. A p a i r  of the ''eyes" is located on each side 
of the s a i l  s ec t ion  so that all  fou r  "eye.s" have a 360-degree 
f i e l d  of view. Each ''eye" is masked so that it has an ind iv idua l  
90-degree f i e l d  of view.  When the p a i r  of ''eyes" on the Sun- 
f ac ing  s ide  of the s a i l  sense t h a t  they have the f u l l  d i sk  of t h e  
Sun centered i n  the i r  "sight," the servo-motor holds the  sail  
fac ing  the Sun within three degrees. 

Fine co r rec t ion  of the sa i l ' s  t w o  po in t ing  experiments 
wi th in  one.minute of arc i n  azimuth and e l eva t ion  i s  maintained 
by two pairs of s i l i c o n  photodetector eyes" loca ted  on the 
viewing end of the experiments. One pair  of these ''eyes'' c o n t r o l s  
t h e  same servo-motor used f o r  B a i l  de-spin t o  provide f i n e  azimuth 
poin t ing  of the experiments. 
a separate servo-motor f o r  e leva t ion  point ing.  

Coarse co r rec t ion  of t he  s a i l  p o s i t i o n  is provided by two 

'I 

The o t h e r  pair of "eyes" c o n t r o l s  

-more- 
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Automatic P i tch  Control System 

Any pi tching motion of the  OS0 spacecraf t ,  either 
forward o r  back, must be corrected if the  onboard experiments 
are t o  be i n  a proper pos i t i on  t o  view the  Sun. 

Coarse cont ro l  i n  p i t ch  i s  provided by an automatic 
con t ro l  system which maintains the spacecraf t  sp in  a x i s  
perpendicular  t o  t h e  d i r e c t i o n  of the Sun within three  and 
a half degrees either up  o r  down. 

T h i s  system e s s e n t i a l l y  cons i s t s  of a p a i r  of s i l i c o n  
photo-electr ic  "eyes" located on the Sun-side of the sai l ,  the  
necessary e l ec t ron ic s ,  and a ni t rogen gas s torage b o t t l e  located 
i n s i d e  the sai l  sect ion.  Two gas J e t s  are connected t o  the 
s torage  b o t t l e .  These are located on top of the sail ,  one on 
each side of the sp in  a x i s  of the spacecraf t .  

Whenever the "eyes" sense that the spacecraf t  pitches 
forward o r  backward so t ha t  the s p i n  a x i s  is less than three 
degrees from perpendicular  t o  the  d i r e c t i o n  of the Sun, gas i s  
made t o  flow through one of the  j e t  exhausts. This a p p l i e s  
the proper f o r c e  t o  co r rec t  f o r  the e r r o r  i n  pi tch.  

The automatic p i t ch  control  system, which can be backed 
up by command con t ro l  from the ground, is capable of Precessing 
the  e n t i r e  space-raft. 

Magnetic Torque Coil 

A magnetic torque c o i l  is used aboard the OS0 t o  help 
minimize p i tch ing  motions of t h e  spacecraf t .  Wound around 
the in s ide  hub of the wheel sect ion,  it can be energized i n  
three basic  modes by command from the ground. Power t o  the 
c o i l  can be turned on o r  o f f ,  it can be changed from f u l l  t o  
half-power, and the  p o l a r i t y  of the  c o i l  can be reversed. 

When energized, the co i lp roduces  a torquing fo rce  which is  
perpendicular  t o  the c o i l  and which tends t o  l i n e  up perpendic- 
u l a r l y  w i t h  the Ear th ' s  magnetic f i e l d .  Since the fo rce  a l s o  
coincides  w i t h  the kpin a x i s  of t he  spacecraf t ,  it helps t o  
minimize any p i tch ing  motion of the spacecraf t .  

Aspect Monitoring System 

The r o l l  aspect of t h e  OS0 a t t i t u d e  must be determined f o r  
the  bene f i t  of the experimenters, p a r t i c u l a r l y  those w i t h  experi- 
ments on the wheel sect ion.  For t h i s  purpose, OS0 is  equipped 
w i t h  an  aspect monitoring system which measures the s p a c e c r a f t ' s  
r o l l  pos i t i on  i n  r e l a t i o n  t o  the d i r e c t i o n  of the Sun. 

-more - 
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This system uses  a magnetometer t o  sense the spacecraft's 
p o s i t i o n  r e l a t i v e  t o  a Plane In the Earth 's  magnetic f i e l d .  
Simultaneously, the  system produces t i m e  pu lses  which i n d i c a t e  
p o i n t s  along the magnetic plane a t  which the spacecraf t  sees 
the Sun. 

Information from the aspect monitoring system, along 
with information on the spacecraf t ' s  p i tch  angle,  I s  compared 
t o  known values  of the Earth's magnetic f i e l d  w i t h  a ground- 
based computer t o  determine t h e  r o l l  angle  of the OS0 a t  any 
given time during i t s  o r b i t .  

Onboard Communications System 

The communications system onboard the OS0 provides Its 
s o l e  l i n k  t o  the ground once the spacecraf t  has l e f t  the Earth. 
T h i s  system i s  designed t o  receive and process command s igna ls ,  
record experiment data, and transmit experiment and spacecraf t  
data t o  the ground. 

A t o t a l  of 94 d i f f e r e n t  commands can be accepted i n  d ig i ta l  
form by the OSO-E and 140 similar commands can be accepted by 
OSO-D. These are received onboard the spacecraft by t w o  command 
rece ive r s  which operate  on a continuous basis f o r  p ro tec t ion  
a g a i n s t  a s i n g l e  r ece ive r  f a i l u r e .  Both r ece ive r s  are located 
i n  the wheel s e c t i o n  of the  spacecraf t .  

The output from the  command rece ive r s  i s f e d  i n t o  three 
decoders f o r  command execution. Capable of decoding a maximum 
of 47 commands each, the  three  decoders reqdire indiv idua l  
address commands. Output signals from the decoders a c t u a t e  
latching-type r e l a y s  and t r a n s i s t o r  switches i n  executing the 
commands. 

Two of the decoders are located i n  the  wheel s e c t i o n  t o  
process  commands independently f o r  t h i s  part of the  spacecraft. 
Commands intended f o r  the sail  s e c t i o n  are processed by the 
t h i r d  decoder located i n  the sail .  Command signals f o r  the  sai l  ' 
s e c t i o n  are received through the r ece ive r s  i n  the wheel s e c t i o n  
and relayed t o  the  sa i l  sec t ion  by means of s l i p  rings which are 
r o t a t i n g  e l e c t r i c a l  contacts .  

As OS0 o r b i t s  the Earth, it w i l l  t ransmi t  data i n  real-time 
from i t s  s c i e n t i f i c  experiments t o  the ground while  simultaneously 
recording the same data wi th  an  onboard tape recorder.  The 
recorder  operates throughout the s p a c e c r a f t ' s  o r b i t a l  period of 
about 95 minutes, recordirg data a t  t he  rate of 400 b i t s  of 
d i g i t a l  information per second. 

-more- 
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The spacecraf t  i s  commanded, once each o r b i t , t o  play 

back a t  the high speed ra te  of 7200 b i t s  p e r  second. This 
i s  18 times the record speed and r equ i r e s  only about f i v e  and 
one-half minutes. 

Upon completion of the playback period, the tape recorder  
au tomat ica l ly  r e v e r t s  t o  t h e  record mode and the spacecraf t  
resumes t r ansmi t t i ng  real-time data. 

Spacecraft  Power System 

During the time OS0 spends i n  the sunl ight ,  the spacecraf t  

Approximately 
r equ i r e s  about 26 watts of electr ic  power including 13 watts f o r  
spacec ra f t  systems and 13 watts f o r  experiments. 
10 watts are required f o r  night-time use. 

Electrical  energy f o r  OS0 is supplied by s o l a r  cel ls .  
This  energy not  only powers the spacecraf t  while it is  i n  the 
sun l igh t  b u t  simultaneously charges the batteries which provide 
power f o r  operat ion a t  night .  

OS0 has 2,016 N/P s o l a r  c e l l s  attached t o  the Sun-facing 
side of the spacecraft's sa i l  sect ion.  This s o l a r  c e l l  array, 
cons i s t ing  of 36 parallel strings of 56 ce l l s  each, has a t o t a l  
sur face  area of 4.0 square feet .  A maximum of 38 watts of 
e lectr ic  power can be provided with t h i s  array. 

The NIP (N-on-P) solar c e l l  i s  simply a s l ice  of s i l i c o n  
crystal  about 15 thousandths of an  inch t h i c k  which has phosphor 
l m p u r i t i e s d i f f u s e d  i n t o  the top surface and boron i m p u r i t i e s  

d i f fused  i n t o  the bottom surface.  T h i s  design g ives  the 
c r y s t a l  a negat ive region a t  the  top  and a p o s i t i v e  region a t  
the bottom. Electrons are made t o  flow between these two 
regions when the c e l l  i s  exposed t o  sun l igh t ,  thereby providing 
electric power. 
r a d i a t i o n  than  the P/N s o l a r  c e l l s  previously used on o r b i t i n g  
spacecraf t  . 

N/P s o l a r  c e l l s  are more r e s i s t a n t  t o  space 

The prime battery pack c o n s i s t s  of 42 rechargeable n icke l -  
cadmium type F cel ls .  Voltage f o r  the b a t t e r y  pack ranges from 
16.2, (an undercharge condi t ion)  t o  22 v o l t s  when the pack i s  
f u l l y  charged. When the battery vol tage  drops t o  16.2, a n  
under-voltage switch i n  the s p a c e c r a f t ' s  power system removes 
power from most of the spacecraft systems. This  s a f e t y  switch 
r e t u r n s  power t o  the affected sys tems only when the charge is  
up t o  19 v o l t s .  

-more - 
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The under-voltage switch does not  remove poovler n9m the mcelver 
and decoder systems of the spacec ra f t ' s  wheel s e c t i o n  o r  from 
the launch sequence timer. Power is supplied continuously t o  
the r ece ive r s  and decoders so t h a t  the spacecraf t  can be com- 
manded during any under-voltage conditions.  
switch can be bypassed by a relay upon ground command i f  so 
desired. 

The under-voltage 

The OS0 power sub-system a l s o  i s  equipped with a day-night 
switch which automatically c u t s  off c e r t a i n  systems t o  conserve 
power when the spacecraf t  i s  i n  the dark por t ion  of the  o r b i t .  
S igna ls  from solar-sensing d e t e c t o r s  on the rim of the spacecraft 
wheel a c t u a t e  the switch which then t u r n s  off t he  pointed experl- 
ments, c e r t a i n  wheel experiments, the pointing-control system and 
the automatic spin-and-pitch cont ro l  systems. These systems are 
turned back on again by the  day-night switch when the spacecraft 
emerges i n t o  the sunl ight  from behind the  Earth. Some experiments 
opera te  during the entire o r b i t .  

-mope- 
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O N - E  EXPERIMENTS 

The experiments c a r r i e d  by OSO-E are spare units o r i g i n a l l y  
designed f o r  back-up use in developing the OSO-Ca They are 
fl ight-worthy u n i t s  chosen f o r  t h e i r  p o t e n t i a l  t o  provide 
answers t o  some of the more pressing quest ions on the nature  of 
s o l a r  emissions. I n  bas ic  terms, these experiments are intended 
t o  map t he  occurrence and energy of solar rad ia t ion .  

Of the, nine experiments ca r r i ed  by the new observatory, two 
will be pointed at the Sun from the sail por t ion  of the  space- 
c r a f t .  The remaining seven experiments need not  be o r i en ted  
toward the Sun continuously. These a r e  located i n  the  r o t a t i n g  
wheel sec t ion .  

Pointed Experiments 

U l t r a v i o l e t  Scanninp; Monochromator 

Laboratory, Cambridge, Ma8Se, i s  designed t o  inves t iga t e  the 
e f f e c t  of s o l a r  u l t r a v i o l e t  r ad ia t ion  on the Earth 's  ionosphere. 
It is an advanced version of erlmllar devices flown e a r l i e r  on 
sounding rockets .  I t a  range of coverage w i l l  be about 225 t o  
1,300 angstroms. The device weighs 39 pounds and operatea on 
3.2 watt8 of power. 

This experiment, provided by the A i r  Force Cambridge Research 

Solar Spectrometer 

Provided by the  NASA Goddard Space P l igh t  Center, this 
spectrometer is a combination of f i v e  instruments, four  of them 
designed t o  measure s o l a r  X-rays In various wavelengths from 
one t o  400 angstroms. 
Sun a t  var ious pre-established speeds. 

Each of the four instruments will scan the  

When the f i f t h  instrument observes an excess of X-ray  f l u x  
caused by a s o l a r  event, it will overr ide operat ion of the  o the r  
four  instruments and cause them t o  operate  a t  t h e i r  h ighes t  
scanning speeds. This will permit the instruments t o  obta in  
higher  time reso lu t ion  of changes of solar flux caused by the  
s o l a r  event rn 

Like the o the r  pointed experiment, the Goddard spectrometer 
i s  cont ro l led  by ground command, making It one of the  most 
complicated s c i e n t i f i c  s a t e l l i t e  devices so control led.  The 
e x p e r b e n t  weighs 38 pounds and operates  on an average power of 
2.75 watts . 

-more - 
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A 

OSO-E Experiments 

Wheel Experiments 

Thermal Radiation Emissivity Detector 

'phis experiment from the NASA Ames Research Center, Mountain 
View, C a l . ,  i s  being conducted t o  support the  Apollo manned Moon 
landing program. It is a r e l a t i v e l y  simple experlment involving 
12 s p e c i a l  coat ings t o  measure the long-term e f f e c t s  of  the space 
environment on spacecraf t  surfaces. This is  the  same type of 
experiment flown by Ames on OS0 11. It weighs two pounds and 
uses  two watts of power. 

Earth Albedo Telescopes 

This instrument package, weighing almost 21 pounds, was pro- 
vided by b e s  too. It cons i s t s  o f  SIX telescopes.  Ittl purpose 
is t o  measure the  l ight  energy r e f l ec t ed  from the Earth's sur face  - 
the  Earth's albedo. Operating i n  a n  angstrom range from 3,200 t o  
7,800, the  te lescopes a r e  expected to  give s c i e n t i s t s  a b e t t e r  
i n s i g h t  i n t o  the various d i f fe rences  of Earth-ref lected energy 
since thls  energy v a r i e s  g r e a t l y  over water and cloud cover areas .  
It uses  0.5 watts of power. 

Direct ion Radiometer Telescopes 

s i t i v e  radiometer telescopes,  designed to  extend the albedo 
experiment measurements In to  the  far i n f r a red  range up t o  30 
microns. It cons i s t s  of two parabol ic  mir rors  with asstcizrteci 
de tec tors .  The device weighs s l igh t ly  more than f i v e  pounds and 
uses  0.5 watts of power. 

The th i rd  Ames experiment cons i s t s  of d l r e c t i o n a l l y  sen- 

C e l e s t i a l  Gamma-Ray Detector 

Provided by the  Massachusetts I n s t i t u t e  of Technology, t h i s  
90-pound device i s  the heavies t  experlment c a r r i e d  onboard OSO-E. 
It occupies two complete compartments i n  the  wheel sec t ion .  It 
i s  an advanced version of' a device first flown by Explorer X I  
i n  Apri l ,  1961. Its purpose i s  t o  d e t e c t  and i d e n t i f y  gaam rays 
o f  energy g r e a t e r  than 100 mill ion e l ec t ron  v o l t s  and determine 
t h e i r  Celestial d i s t r i b u t i o n .  This information should extend 
our understanding of the  d i s t r i b u t i o n  of  these rays and help i n  
the  i n t e r p r e t a t i o n  of data already obtained from e a r l i e r  
s a t e l l i t e  flights. 

When a gamma ray e n t e r s  the device, i t s  normal searching 
operat ion i s  automatically changed t o  analyze the ray. Af ter  
t h e  ana lys i s  process, the experiment r e t u r n s  t o  i t s  n o m 1  
operat ing mode u n t i l  another gamma ray Is encountered. Changes 
i n  operat ing procedures o f  the device a r e  cont ro l led  by ground 
command. It uses  one watt o f  power. 

-more- 
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OSO-E Experiments 

Solar  X-Ray Detector 

of Designed t o  measure the In t ens i ty  
8-12 angstrom range, t h i s  device, prov 
Michigan, Ann Arbor, weighs SIX pounds 

s o l a r  X-rays in the  
.de{ by the  Universi ty  of 
and uses 0.8 watts of - 

power. Data obtained from the experlment w i l l  complement data 
obtained by the  aoddard X-ray Experiment. The instrument operates  
i n  both t h e  high and low s e n s i t i v i t y  ranges and switches auto-  
mat ica l ly  from one range o r  frequency t o  another when the X-ray 
f l u x  reaches a pre-established level .  Measurements of this 
type over a long period of the solar cycle are needed t o  e s t a b l i s h  
a base l ine  f o r  def ining the  t o t a l  energy output from the Sun i n  
th i s  p a r t i c u l a r  range. 

Cosmic Ray Charge Spectrum Detector 

The Universi ty  of Rochester, Rochester, N. Y., has provided 
a 17-pound de tec to r  designed t o  map the sky, including the Sun, 
and d e t e c t  energe t ic  p a r t i c l e s  penetrat ing the experiment from 
sources throughout the universe. The experiment can discr iminate  
between p a r t i c l e s  and gamma rays  and, operat ing i n  i t s  primary 
data acqu i s i t i on  mode, it can examine d i f f e r e n t  s equen t i a l  
pos i t i ons  i n  the sky. It uses 0.7 watts of power. 

So la r  X-ray Telescope 

This experlment, provided by the Universi ty  of Cal i forn ia ,  
San Diego, w i l l  measure the in t ens i ty ,  energy and d i r e c t i o n a l  
r o p e r t i e s  of X-rays i n  the  7000-190,000-electron v o l t  range. P This corresponds t o  an angstrom range of 1.7 t o  0.065.) It 

c o n s i s t s  of a de tec to r  system of photomultipliers.  Anti-coin- 
cldence sh ie ld ing  and a self-contained aspec t  system provide 
X-ray d i r e c t i o n a l  data. The instrument package weighs s l i g h t l y  
more than 13 pounds and uses  0.5 watts of power. 

-more - 
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OSO-D EXPERIMENTS 

The OSO-D also carries nine experiments. Three of these 
are located on the sail portion of the spacecraft and will be 
pointed at the Sun. The remaining siX experiments are located 
in compartments of the nine-sided rotating wheel section and 
scan the Sun every two seconds. 

Pointed Exp eriments 

Solar X-ray Telescope 

Engineering, fila., Cambridge, Mass. It will obtain good reso- 
lution x-ray photographs of the Sun in various wavelengths In 
periods of both solar quiescence and activity. 
ranges are 3-8 angstroms, 8-20 angstroms and 20-50 angstroms. 

and ion densities In  the corona and on the processes Involved 
in solar flares. 

This experiment is provided by American Science and 

The wavelengths 

Analyses of these data will yield information on electron 

This Instrument weighs about 25 pounds and operates on 
1.5 watts of power. 

X-ray Spectrometer 

D.C.,  this experiment I s  designed to determine spectrally the 
difference in the make-up of the Sun in flare and non-flare 
periods in the region of one to eight angstroms. Purther, it 
w i l l  be used to distinguish between thermal and non-thermal 
mechanisms in the x-ray emission processBbr this region. This 
instrument is designed to continue the investigation first 
started with a similar instrument on the OS0 11. 

Provided by the U.S. Naval Research Laboratory, Washington, 

This instrument weighs about 25 pounds and operates on 1-25 
watts of power. 

Solar Ultraviolet Scanning Spectrometer 

This experiment was developed by the Harvard College 
Observatory, Cambridge, Mass., and is similar to a Harvard 
experiment on OS0 If. It is designed to scan a wavelength 
region of the solar ultraviolet spectrum between 300 and 1,300 
angstroms. 

-more - 
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OSO-D Experiments 

Upon command, the Instrument w i l l  set a t  any wavelength 
within i ts  range and use the observatory’s c a p a b i l i t y  f o r  
scanning I n  a back and fo r th  motion t o  cons t ruc t  an image 
of  the Sun a t  the desired wavelength. Due t o  the  de ta l l - scan  
coverage time of the Sun (4.25 minutes), these  photos w i l l  
have a moderately good t i m e  reso lu t ion  f o r  rapidly occurring 
so  lar event B , 

This spectrometer weighs about 37 pounds and uses  about 
two watts of  power, 

Due to the v e r s a t i l i t y  of this experiaent ,  a s p e c i a l  data 
l i n e  has been es tab l i shed  t o  link Harvard with the Goddard 
Space F l igh t  Center i n  Greenbelt, Md., for “real time” 
a c q u i s i t i o n  of the lnstmuaentls data. Information from OSO-D 
experiments w i l l  be s e n t  t o  Goddard by l and l ine  from the STADAM 
f ac i l i t y  a t  Ft. Myers, Fla., where it will be read out of the 
spacec ra f t  a f t e r  each o r b i t .  Data from the  Haxvard experlment 
w i l l  be recovered and computer processed a t  Qoddard. 

By this means, the Harvard experimenters can analyze their  
data and e l e c t  t o  have their experiment commanded t o  change its 
mode of operat ion during each o r b i t  t o  observe a p a r t i c u l a r  
s o l a r  occurrence . 

Wheel Experiments 

Ext raso lar  X-ray Detector 

This  experiment is  provided by American Science and 
Engineering, Inc., Cambridge, Mass, It is  designed t o  survey 
the n igh t  sky f o r  cosmic sources of x- rad ia t ion  with energies  
from one-half t o  30 kev. Bath po in t  sources of r ad ia t ion  as 
well as a general  background of x-rays o r i g i n a t i n g  in the 
c e l e s t i a l  sphere are expected to be revealed by the surveys 
with t h i s  instrument. 

Information from such a survey w i l l  prove use fu l  f o r  
determining ex t ra -so lar  sources of x-radiation and secondly 
t h e i r  e f f e c t s  upon f’uture manned space travel. 

Weigh* about 25 pounds, this instrument r equ i r e s  almost 
one w a t t  of power f o r  i t s  operation. 

-more- 
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OSO-D Experiments 

Broadband Solar  X - r a y  Detector 

Provided by the University College, London, t h i s  experl- 
ment is designed t o  d e t e c t  s o l a r  x-rays in the wavelength 
ranges of 1-20 angstroms and 44-75 angstrom. 

Study of the r a d i a t i o n  I n  t h i s  region of the spectrum under 
both q u i e t  and a c t i v e  s o l a r  conditions can lead t o  a better 
understanding of the state of the s o l a r  corona. 

This instrument welghs about 25 pounds and uses a l i t t l e  
less than one watt of  power f o r  operatlon. 

Monochromator 

This experiment Is provided by the Universi ty  College, 
London, England. It fs designed t o  monitor the t o t a l  flux of 
helium I1 r a d i a t i o n  at  the 304-angstrom energy l e v e l  with a 
t i m e  r e so lu t ion  of about two seconds. In  addi t ion,  t h i s  i n s t r u -  
ment can be conaPanded to sample hydrogen r a d i a t i o n  a t  the 1,216- 
angstrom leve l .  

Such information w i l l  be use fu l  In helping t o  determine how 
changes In  the helium r a d i a t i o n  from the Sun a f f e c t  the Earth's 
ionosphere. 

power f o r  opera t l o n  , 
Weighing 26 pounds, t h i s  instrument r equ i r e s  0.5 w a t t  of 

Proton-Electron Detector 

Laboratory, Livermore, C a l . ,  this experiment w i l l  d e t e c t  the 
protons and e lec t rons  encountered by the  observatory. 
measure the energy dependence and the  angular d i s t r i b u t i o n  of 
these p a r t i c l e s  r e l a t i v e  t o  the local  magnetic field. 

Provided by the University of Californla, Lawrence Radiation 

It w i l l  

Information co l lec ted  with t h i s  Instrument w i l l  be used to 
study the buildup and loss mechanisms of the r a d i a t i o n  trapped 
i n  the l o c a l  magnetic f i e l d ,  Of p a r t i c u l a r  Interest is the 
e f f e c t  of longitudinal var i a t ions  in the  E a r t h ' s  magnetic field 
as well  as t he  e f f e c t  of solar cycle v a r i a t i o n s  on the proton 
population. 

This experiment weighs 35 pounds and r equ i r e s  one w a t t  of 
power f o r  operatlon. 

-more- 
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OSO-D Experiments 

Solar X-ray Detector 

Laboratory, Washington, DOC. It w i l l  measure the energy input 
t o  &he Earth's atmosphere i n  the spec t ra l  bands of 0.1-1.6 
angstroms, 0.5-3.0 angstroms, 2-8 angstroms and 8-16 angstroms. 

This experiment is provided by the U.S. Naval Research 

These measurements w i l l  provide a good characterization of 
s o l a r  emission. 
which other geophysical parameters can be correlated. Such 
indices w i l l  indicate time variations i n  so la r  events and w i l l  
provide a method of classif?ying so la r  events more quantitatively 
than the present type of so la r  ac t iv i ty  c lass i f ica t ions .  

They w i l l  provide a set of x-ray indices against 

This experiment weighs about eight pounds and u8es two watts 
of power fo r  i ts  operation. 

N i g h t  Skyglow m t e c t o r  

The U.S. Naval Research Laboratory provided th i s  experiment 
t o  scan and record --alpha night skyglow which r e s u l t s  from 
sca t te r fng  of the so lar  hydrogen in the Earth's corona. The 
energy range of this  instrument extends from 1,050 t o  1,350 
angstroms. 

Information collected with t h i s  instrwnent w i l l  help- p-m- 
vide a be t t e r  understanding of how hydrogen emissions f r o m  the 
Sun are absorbed i n  the Earth's upper atmosphere. 

This instrument weighs 24 pounds and uses one watt of power. 

-more- 
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Weight: 

Shape : 

Size:  

L i f  et  ime : 

ORBITING SOLAR OBSERVATORY 

OSO-E and OSO-D 

Spacecraft  

About 627 pounds (252 pounds of s c i e n t i f i c  
instruments and associated equipment). 

Base sect ion:  nine-sided wheel wi th  three arms 
carrying sp in  cont ro l  gas supply; top  sect ion:  
fan-shaped with point ing instrumentation. 

-Wheel diameter: 44 inches, increased t o  92 
inches wi th  three arms extended. 
38 inches.  

Overall  height :  

Designed f o r  six months u s e f u l  lifetime. 

Launch Phase 

Site: Complex 17, Cape Kennedy, Eastern T e s t  Range. 

Vehicle : 

Azimuth : 108 degrees. 

Three-stage Delta Launch Vehicle. 

O r b i t a l  plan: Ci rcu lar  o r b i t  about 350 miles a l t i t u d e .  

Period: About 95 minutes. 
Incl inat ion:  33 degrees t o  the equator. 

Power Subsystem 

Solar  Power 
Supply : Maximum 38 watts provided by 4.0 square feet  

of N/P s o l a r  c e l l s  arranged i n  36 parallel 
strings of 56 c e l l s  each on Sun-facing side of 
sa i l  sect ion.  

Typical maximum 
load : About 26 watts including 13 watts f o r  experi-  

ments. About 10 watts required a t  night .  

-more- 
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Delta Launch Vehicle 

Successful o rb i t i ng  of OSO-E by the Delta w i l l  g ive  
t h i s  vehic le  a record of 42 spacecraft  o rb i ted  out of 46 launches. 

Delta has the following c h a r a c t e r i s i t i c s :  

Overall  length: 90 feet 

Maximum diameter: 8 feet  

Nominal l i f t o f f  weight: 114,000 pounds 

F i r s t  Stage: Douglas Aircraft Co. Thor 

Burning t i m e :  About 2 minutes 25 seconds 

Thrust: 172,000 pounds 

Propellants:  Kerosene and l i q u i d  oxygen 

Weight : Over 50 tons  

Second Stage: Aerojet-General Corp., A J - l e - 1 1 8 A  propulsion 
system. 

Burning time: 

Thrust: 

Propel lants :  

About 2 minutes 40 seconds 

7550 pounds 

Liquid UEMH and Red Fuming 
N i t r i c  Acid 

Weight : Two and one-half t o n s  

Third Stage: Allegany B a l l i s t i c s  Laboratory x-258 

Burning t i m e :  

Thrust: 

Propellants:  

Weight : 

Length: 

D i a m e t e r :  

23 sec. 

About 5,700 pounds 

Sol id  Propel lan ts  

About 573 pounds 

About 61 inches 

18 inckes 

-more- 
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During f i r s t  and second s tage powered f l i g h t ,  t h e  Western 
Electr ic  Co. radio guidance system i s  used f o r  i n f l i g h t  t r a j e c t o r y  
cor rec t ions .  It also commands second-stage cu tof f  when the 
desired pos i t ion ,  v e l o c i t y  and a t t i t u d e  have been achieved. 

Launch Sequence 

The first stage of the Delta launch veh ic l e  is  i g n i t e d  
and l i f t o f f  6ccurs. Upon completing i t s  approximate 2.5 minute 
burn, the  first s t a g e  rocket separates, A t  t h i s  point ,  the 
second stage rocket  i g n i t e s  and burns f o r  about 2.75 minutes. 

The nose fairing is Je t t i soned  some 30 seconds af ter  
second stage i g n i t i o n .  It is t h i s  f a i r i n g  which p r o t e c t s  the 
OS0 and the th i rd  stage rocket along w i t h  i t s  instrumentat ion 
from aerodynamic hea t ing  i n  f l i g h t  through the atmosphere. 

After second stage burnout, the  launch veh ic l e  begins a 
coast period of approximately six minutes. About two seconds 
before  separa t ion  from t h e  second stage, the t h i r d  stage and 
the OS0 spacecraf t  are spun up t o  about 120 rpm. This i s  ac- 
complished by means of small rockets  mounted on a sp in  table 
located between the second and t h i r d  stages. 

When the second and t h i r d  stages separate, the t h i r d  stage 
burns f o r  about 23 seconds t o  reach o r b i t a l  v e l o c i t y  of about 
17,000 mph. Both the t h i r d  s tage  and the OS0 go i n t o  o r b i t  a t  
t h i s  point .  

Upon completion of t h i r d  stage burnout, but before the OS0 
separates from this stage, the three arms on the spacecraf t  extend, 
This  slows t he  sp in  rate of t h e  OS0 t o  about 100 rpm. After 
separa t ion  from the  t h i r d  stage, t h e  de-spin system on OS0 i s  
ac tua ted  by a s i g n a l  from t h e  spacecraf t  timer and the spacecraf t  
s p i n  rate i s  slowed t o  the  desired 30 rpm and maintained a t  t h i s  
rate. About 20 minutes a f t e r  launch, OS0 acqu i re s  the  Sun. 

-more- 
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TIME 
( M m e s  & Seconds) 

MAJOR LAUNCH EVENTS 

(All times approximate) 

FVENT ALTITUDE 
‘(miles) 

0:oo Igni t ion  & l i f t -of f  _-- 
2:28 Main engine cut-off (MECO) 50 

2:33 

3:03 
5:06 

5:07 

Stage I1 i g n i t i o n  and 
Stage 1-11 separa t ion  54 

J e t t i s o n  spacecraf t  Fa i r ing  82 

Stage I1 cut-off (SECO) 180 

Begin 6-minute coas6 180 

11:lO End 6 minute coas t  phase 295 

11:11 

11 : 13 

11:26 

F i r e  rockets  on sp in  table 
between Stage I1 & I11 299 

Stage 11-111 separa t ion  299 

Stage Iii i g n i t i o n  299 

11:49 Stage 111 burn-out 300 

12:50 OS0 arms erec ted  300 

13:27 Stage 111-OSO-E1 separa t ion  300 

20:oo OS0 acquires  Sun 300 

-more- 
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TRACKING, DATA A C Q U I S I T I O N  AND COMMAND STATIONS 

A l l  of the ground s t a t i o n s  used t o  t r ack ,  acqui re  data o r  
command the  OS0 spacecraf t  a r e  part of the N A S A ' s  Space Tracking 
and Data AcquisiU on Network (STADAN) ,  operated by t n e  Goddara 
Space F l i g h t  Center. 

Tracking 

The following STADAN s t a t i o n s  w i l l  tvack the spacecraf t :  
Orroral  Val ley,  Canberra, Austral ia ;  Fo r t  Myers, Fla., Quito,  
Ecquador; Lima, P e r u ;  Santiago, Chile;  Johannesburg, South 
Africa;  and Mojave, Calif. 

Data Acquisit ion 

The following STADAN s t a t i o n s  w i l l  acqui re  data from the 
OSO: Orroral  Valley, A u s t r a l i a ;  Fo r t  Myers, Fla.; Rosman, North 
Carolina; Qui to ,  Ecuador; Lima, P e r u ;  and Santiago, Chile,  

Upon command,. the  spacecraf t  tape recorder  w i l l  be read 
out a t  least once p e r  o r b i t .  The recorder  has a 100-minute 
data s torage  c a p a b i l i t y  but i s  played back i n  about 5.5 minutes 
a t  18 times the recorded rate. Both the tape recorder  playback 
data and real-time data from the spacecraf t  w i l l  be recorded 
by the ground s t a t i o n s .  

Normal readout of the recorder  w i l l  occur once i n  each 
o r b i t  by one of the s t a t i o n s  i n  North Carolina,  F lo r ida  o r  
South America. If necessary, several of these s t a t i o n s  w i l l  be 
able t o  record the data simultaneously. 
s t a t i o n s  i n  Africa,  Aus t ra l ia  and Ca l i fo rn ia  w i l l  command data 
from the  spacecraf t  twice a week t o  maintain a n  opera t iona l  capa- 
b i l i t y  w i t h  the  spacecraf t ,  

Tne three remaining 

Command 

A l l  commands f o r  t h e  OS0 a r e  i n i t i a t e d  i n  the OS0 Control 
Center a t  Goddard but a r  a c t u a l l y  generated a t  one of t he  f i e l d  
s t a t i o n s .  The more complex commands are generated a t  the For t  
Myers, o r  the  Rosman s t a t ion , ,  which i s  used  as a back-up. Tape 
recorder  commands are a l s o  generated a t  one of the  remaining 
s t a t i o n s .  T h i s  arrangement provides f o r  f lexible  con t ro l  of the 
spacecraf t  and i t s  experiment operat ing modes. 

-more- 
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OS0 TEAM 

NASA HEADQUARTERS 

D r ,  Homer E, Newel1 Associate Administrator f o r  Space 
Science and Applications 

Jesse L. Mitchell Director,  Physics and Astronomy 
Programs, OSSA 

Dixon L, Forsythe Program W a g e r  f o r  Solar  
Observatories 

E, B. Stubbs GSO Program Engineer 

Dr. H, Glaser OS0 Program S c i e n t i s t  

Vincent L. Johnson Director,  Launch Vehicle and 
Propulsion Programs 

Robert Manvllle Delta Program Manager 

GODDARD SPACE FLIQHT CENTER 

D r ,  John P. Clark Director 

D r .  John W, Townsend, Deputy Director  
Jr. 

Robert E. Bourdeau Assis tant  Director  f o r  Pro jec ts  

Laurence T, Hogarth OS0 Projec t  Manager 

T. E. Ryan Tracking & Data Systems Manager 

W i l l i a m  R. Schlndler Delta Pro jec t  Manager 

BALL BROTHERS RESEARCH CORP, 

D r ,  R, C. Mercure Director  

R. Marsh OS0 Projec t  Manager 

DOUGLAS AIRCRAFT COMPANY 

Marcus P. Cooper Director,  Flor ida Test  Center, 
Cape Kennedy 

J. Kline Delta Systems Engineer 

-more- 
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Pointed: 

A i r  Force Cambridge 
Research Lab., 
Cambridge, Mass. 

NASA Ctoddard Space 
Fl ight  Center, 
Greenbelt, Md. 

Wheel: 

Ames Research Center 
Mountain View,  Cal. 

Ames Research Center 

Ames Research Center 

University of C a l i -  
fornia, San Diego 

Massachusetts Insti- 

Ultraviolet  Scanning Monochromator 
H. E. Rinteregger 

Solar Spectrometer 
Werner W, Neupert 

Thermal Radiation EhLssivity Detector 
C, B, Nee1 

Earth Albedo Telescopes 
C. B, Nee1 

Directional Radiometer Telescopes 
C. 8. Nee1 

Solar X-ray Telescope 
L. E. Peterson 

Celest ia l  Gamma-Ray Detector - 
t u t e  of Technology, W. L. Kraushaar 
Cabridge, Mass. 

Ann Arbor R, t). Teske 

Rochester, N.Y. M. F. Kaplon 

University of Mlchigan, 

University of Rochester, Cosmic Ray Charge Spectrum Detector 

Solar X-Ray Detector 

MPERIMWPEXS (OS0 -D) 

Pointed: 

American Science and 
Engineering, Inc, 
Cambridge, Mass . 

U, S. Naval Research 
Laboratory, Wash. , 
D. C, 

Harvard University, 
Cambridge, Mass, 

Solar X - r a y  Telescope 
R. Giacconi 

X-ray Spectrometer 
H. A. F’riedman 

Solar W Spectrometer 
L. Goldberg 
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Wheel: 

American Science and 
Engineeriw, Inc., 
Cambridge, Mass. 

University College, 
London, England 

University Co 1 lege , 
London 

Extrasolar X-ray Detector 
R. Glacconi 

Broadband Solar X-ray Detector 
R. L a  F o  Boyd 

Lawrence Radiation Lab. Proton-Electron Detector 
U. of Cal., Livermore, J .  Waggoner 
ea1 . 

U. S. Naval Research Solar X-ray Detector 
Laboratory, Wash. , T. A. Chubb 
D.C. 

U. S. Naval Research Night Skyglow Detector 
Laboratory P.  w. Mange 
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